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1.1 INTRODUCTION

This is the Executive Summary of an Energy Engineering Analysis Program
(EEAP) Study that was conducted at Moncrief Army Community Hospital, Fort
Jackson, South Carolina, by the firm of BENATECH, INC. The Scope of Work (copy
included in Appendix A, Volume II, also includes studies of three other
facilities; Oliver Dental Clinic, Caldwell Dental Clinic, and Hagen Dental
Clinic.

This EEAP study identifies cost-effective Energy Conservation Opportunities
(ECO's) and prepares appropriate programming documentation for these ECO’'s.

The following activities have been accomplished:

- A detailed field investigation has been conducted.

- ECO calculations have been performed and ECIP analyses completed.

- Interim Report has been submitted.

- Project documentation packages have been compiled.

- Executive Summary has been incorporated into the report.




1.2 BUILDING DATA

Moncrief Army Community Hospital, Building 4500, provides inpatient
hospital care and several outpatient clinics. The beneficial occupancy date of
the hospital was April, 1972. The 12 story structure has 321,821 square feet.

Oliver Dental Clinic (Building 4323), Caldwell Dental Clinic (Building
4590), and Hagen Dental Clinic (Building 5330), all provide dental care
services. The facilities are all single story structures. Their square footage

and beneficial occupancy dates are listed below:

CLINIC SQUARE FOOTAGE BENEFICIAL OCCUPANCY DATE
Oliver 11,897 November, 1969

Caldwell 12,665 November, 1969

Hagen 11,897 May, 1980




1.3 PRESENT ENERGY CONSUMPTION

There is no utility metering at the hospital, therefore, there are no past
utility consumption records. PC-DOE Computer Simulation was used to estimate
annual energy consumption by the hospital.

The present total annual source energy consumption by the hospital is
96,168 million BTU's (MBTU) per year at a total cost of $524,614 per year. This
corresponds to an Energy Utilization Index (EUI) of 298,825 BTU per square foot
per year. A typical EUI for a hospital in a similar climate is 262,000 BTU per

square foot per year¥,

A breakdown of present annual energy consumption by source and system is
shown in Table 1-T1.

A summary of present annual source energy consumption and costs follow:

FUEL SOURCE ANNUAL QUANTITY ANNUAL DOLLARS** ANNUAL MBTU
Electricity 6,354,500 Kwh $160,056 21,688
#6 Fuel 0il 93,293 Gallons $ 59,754 13,994
#2 Fuel 0il 1,947 Gallons $ 1,661 270
Natural Gas 602,140 Therms $303,379 60,214

Figure 1-Fl graphically depicts present energy consumption by system. A

summary follows:

SYSTEM ANNUAL MBTU ANNUAL DOLILARS*%
Domestic Hot Water 1,371 $ 6,708
Kitchen Equipment 2,036 $ 13,095
Lighting 4,876 $ 35,984
Miscellaneous Equipment 7,133 $ 50,279
Emergency Generators 270 $ 1,661
HVAC 80,482 $416,887

* Source: Energy Information Administration, 1979, Non-Residential Buildings

Energy Consumption Survey, Published 1983.

** A difference of 0.04% between the totals of these two columns is due to

rounding error.

1- 3




1.4 ENERGY CONSERVATION ANALYSIS

A total of 63 Energy Conservation Opportunities (ECO’s) were considered. A
list of ECO's considered is shown in Table 1-T7. Of these, 21 had already been
implemented or else were not applicable to the facilities studied. The
remaining 42 ECO'’s were evaluated.

Savings-to-Investment Ratios (SIR's) were calculated for each ECO
evaluated. Those ECO’s with SIR’s greater than or equal to one were
recommended. ECO’s with SIR's less than one were rejected. Summaries of
recommended ECO’s are shown in Tables 1-T3, 1-T4, 1-TS5, and 1-T6.

With guidance from the DEH at Fort Jackson, selected ECO’s were compiled
into projects.

A total of three projects were developed. They are summarized below:

ANNUAL ANNUAL SIMPLE
CONSTRUCTION ENERGY DOLLAR PAYBACK
PROJECT NO. DESCRIPTION COST SAVINGS SAVINGS SI YEARS
Project #1
PECIP HVAC & Bldg. $158,725 5,468 $189,981 15.48 0.88
Envelope ECO's MBTU Elect.
5,927
MBTU #6
25,249

MBTU Nat. Gas

Project #2 Lighting
PECIP ECO’'s $ 58,648 853 15,054 2.94 3.89
MBTU Elect.

Project #3  Hospital $351,988 4,150 $126,927 4.46 2.80
ECIP EMCS MBTU Elect.

3,381
MBTU #6

14,406
MBTU Nat. Gas.




Project #3, the hospital EMCS, is an alternative approach to several ECO’s
in Project #2. The implementation methods used in Project #2 are relatively low
cost modifications to the existing hospital HVAC control systems. However, the
reliability of the EMCS outlined in Project #3 is expected to be much higher
than the controls retrofits described in Project #2, primarily due to monitoring

capability and reduced maintenance.

It will be up to the installation to decide which method to use.




1.5 ENERGY AND COST SAVINGS

The total annual energy consumption by the hospital after implementation of
all recommended ECO’'s is 57,041 MBTU per year at an annual cost of $317,906.

The corresponding Energy Utilization Index (EUI) is 177,244 BTU per square

foot per year. This value includes synergistic effects between ECO’s. A table
showing annual energy consumption at the hospital (including synergistic
effects) after implementation of recommended ECO’'s is shown in Table 1-T2.

Table 1-T3 lists potential savings for individual ECO's without synergistic
effects.

The percentage of energy conserved at the hospital after implementation of
all recommended ECO’s is 41%. The hospital energy use and cost before and after

all recommended ECO's are implemented follow:

TOTAL_ANNUAL MBTU'S TOTAL ANNUAL COSTS
BEFORE 96,168 $524,614
AFTER 57,096 $318.312
SAVINGS 39,072 $206,302

These Before and After energy usages and costs are shown in Figures 1-F2
and 1-F3.
The annual energy savings and costs for the dental clinics are shown

graphically in Figures 1-F4 and 1-F5. In summary, they are:

BUILDING CLINIC ANNUAL MBTU SAVINGS ANNUAL COST SAVINGS
4323 Oliver 1,177 $6,816
4590 Caldwell 632 $7,892
5330 Hagen 540 $3,884

"SITE" and "SOURCE" Energy Evaluation:
The hospital and dental clinics are heated and cooled using High
Temperature Water and Chilled Water generated by Central Energy
Plant No. 2. "SITE" High Temperature Water (HIW) savings result in
"SOURCE" savings of natural gas and #6 fuel oil at Central Energy
Plant No. 2. "SITE" Chilled Water (CHW) savings result in
"SOURCE" absorption chilling savings, electric centrifugal chiller
1- 6 savings, or a combination of both. Absorption chilling savings

result in savings of natural gas, #6 fuel oil, and electricity.




1.6 ENERGY PLAN

. Following is a summary of projects, including total cost, SIR, and
implementation dates.
SIMPLE
PROJECT NO, TOTAL COST PAYBACK  IMPLEMENTATION DATE
Project #1 (PECIP) $158,725 0.84 15.48 1990
Project #2 (PECIP) $ 58,648 3.89 2.94 1990
Project #3 (ECIP) $351,988 2.8 4.46 1990
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

MONCRIEF ARMY HOSPITAL - FORT JACKSON, SOUTH CAROLINA
ENERGY CONSERVATION OPPORTUNITIES

Heating, Ventilating, and Air Conditioning:

~ Shut off air handling units whenever possible.

Reduce outside air intake when air must be heated or cooled before use.
Reduce volume of air circulated through air handling units.

Shut off or reduce speed of room fan coils.

Shut off or reduce stairwell heating.

Shut off unneeded circulating pumps.

Reduce humidification to minimum requirements.

Reduce condenser water temperature.

Cycle fans and pumps.

Reduce pumping flow, and check load on pump.

Reset thermostats higher during cooling and lower during heating.
Repair and maintain steam lines and steam traps.

Use damper controls to shut off air to unoccupied areas.

Reset hot and cold deck temperatures based on areas with greatest need.

Raise chilled water temperature.

Shed loads during peak electrical use periods.

Use outside air for free cooling whenever possible.

Reduce reheating of cooled air.

Recover heating or cooling with energy recovery units.
Reduce chilled water circulated during light cooling loads.
Install minimum sized motor to meet loads.

Replace hand valves with automatic controls.

Install variable air volume controls.
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Common manifolding of chillers.

Insulate ducts and piping.

Eliminate simultaneous heating and.cooling.

Instell night setback controls.

Clean coils.

Maintein filters.

Repair and/or maintain air handling controls.

Variable air volume.

Shut off loading dock lights (use a timer) during daylight hours.
Boiler Plant (Boiler Plant is not included in this Scope.)
Lighting

Shut off lights when not needed.

Reduce lighting levels.

Revise cleaning schedules.

Convert to energy efficient systems.

Building Envelope

Reduce infiltration by caulking and weatherstripping.
Install storm windows or double pane windows.

Install roof insulation.

Install loading dock seals.

Install vestibules on entrances.

Install solar shading, screening, curtains and blinds.

Instell insulation in walls.
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Electrical Equipment

Shut off elevators whenever possible.

Shut off pneumatic tube system whenever possible.

Install capacitors or synchronous motors to increase power factor.
Use emergency generator to reduce peak demand.

Shed or cycle electrical loads to reduce peask demand.

Balance loads.

Reduce transformer losses by proper loading and balancing.
Convert to energy efficient motors.

Check motor H.P. and replace with smaller motor if appropriate.
Modify elevator controls to permit programming.

Plumbing

Reduce domestic hot water temperature.

Repair and maintain hot water and steam piping insulation.
Install flow restrictors.

Install faucets which automatically shut off water flow.
Decentralize hot water heating.

Add piping insulation.

Electrically trace hot water supply piping to eliminate return piping and
pumps.,

Laundry - Laundry is not included in this scope.
Other ECOs
Investigate feasibility of cogeneration at the hospital.

Modify existing kitchen exhaust heat recovery units to enable shut-down
when kitchen is not in operation.

Install personnel sensors where applicable to turn lights off where they
are typically, inadvertently, left on during unoccupied periods.
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MODIFICATION

EEAP Study - Moncrief Army Community Hospital
Fort Jackson, South Carolina

The Scope of Work for this EEAP study shall be modified as stated herein.

The purpose of this modification is to expand and modify the work as needed

in order to require & study of the interaction of the Hospital's air

conditioning and HIW systems with the Central Energy Plant. In particular,

with regards to the following:

A. The impact of chilled water distribution temperature changes on the
Hospital's air conditioning system and space conditions.

B. The impacg of Central Energy Plant High Temperature Water (HTW)
distribution temperature changes on Hospital systems and conditions.

The objectives of the study shall be as follows:

A. To determine all areas of the Hospital in which space condition
criteria (particularly humidity and temperature) could not be met if
Central Plant chilled water temperature was raised to 52°F.

B. To determine and evaluate all feasible alternatives (e.g., new central
plant at the Hospital), which could be used for bringing the gpaces
found in 3.A. above back into compliance with criteria if the Central
Energy Plant chilled water temperature was set at 52COF.

C. To determine all impacts on the Hospital and its systems which would
result from reductions in Central Energy Plant HTW distribution
temperatures to as low as 250°F,

D. To determine and evaluate all feasible alternatives (e.g., local steam
generation) which could be used for resolving the impacts found in
3.C.

E. To evaluate and report on any other anticipated impacts to the
Hospital due to such changes in Central Plant distribution
temperatures.

Fort Jackson will provide any availeble data, upon request, which may be
needed to evaluate and compute energy costs and savings at the Central
Plant as a result of the reduction in chilled water temperatures. If
needed data is not available and cannot be obtained, then the AE shall use
good Engineering judgement to estimate the missing data. All such

estimates must be documented in the report and agreed to by the Government
a8 to reasonableness and accuracy.

Any feasible alternatives determined in item 3 above shall be considered
as ECO's and shall be reported, evaluated and documented in accord with the

General Scope of Work. Energy savings at the Central Plant may be used to
justify such ECO's.

Analyses made for this study shall use computer modeling methods such as
BLAST or other such methods as may be approved by Savannah District.




MBTU
)

(

Thousands)

(

1986 ANNUAL ENERGY CONSUMPTION

80

TOTAL - 56,168 MBTU

70 -

680 -

80 S

40

30 —

20 -

70 -

AT

Ivaveral

0 %4
DHW

450

v
e WA 17
KITCH. LIGHTS EQUIP.
EQUIP.

S J

XNERGY CONSUMERS

T
STERIL. HVAC FAILED DEF. EMERGENCY
STM.TRAPS HUMID. GENERATORS

1986 ANNUAL ENERGY COSTS

TOTAL = $524,614

400

350 -

300 -

260 4

200 -~

150

100 -

. 80 -

/,

Z

.

AN

o_p—;ﬂm

1 1 ] L) ) # 1
DHW KITCH. LIGHTS EQUIP. STERIL. HVA

EQUIP.

ENERGY CONSUMERS
FIGURE 1 - F1

1 - 18

@]

I=IF=_m_=.,—.l=
FAILED DEF. EMERGENCY
STM.TRAPS HUMID. GENERATORS




1986 VS PROPOSED ENERGY USAGE
— ANNUAL —

lllll

QQQQQQQQ
mmmmmmm




1986 VS PROPOSED ENERGY COST

oooooooooooooooooo
mmmmmmmmmmmmmmmm
mmmmmmmmmmmm




NIIVH U7 TTIZMaTVI RN yaAITo 72/

SVI TVHNLVN THNAL 9# IIALIOTTH
!

7
\\

W/A VNN

=
),

%%

MANN

AN

- O°S 'VIGWNTO0D ‘NOSMIVI L¥0d

SONIAVS ADYANI SOINITO TVILNAA

00!

— 002

— 008

— 007

— 008

— 009

— 004

— 008

006

4L/ NLEN




COST SAVINGS
UMBIA, S.C.

JACKSON, COL

DENTAL CLINICS
FORT

N\
=
=)

7P
NN

...... \\\\ |

mmmmmmmmmm

77 HACE




